The degradation mechanism of phenol induced by ozone in wastes system.
A distinct understanding for the degradation mechanism of phenol induced by ozone is very essential because the ozonation process, one of the advanced oxidation processes (AOPs), is attractive and popular in wastewater treatment. In the present work, the detailed reactions of ozone and phenol are investigated employing the density functional theory B3LYP method with the 6-311++G (d, p) basis set. The profiles of the potential energy surface are constructed and the possible reaction pathways are indicated. These detailed calculation results suggest two degradation reaction mechanisms. One is phenolic H atom abstraction mechanism, and the other is cyclo-addition and ring-opening mechanism. Considering the effect of solvent water, the calculated energy barriers and reaction enthalpies for the reaction of O3 and phenol in water phase are both lower than those in gas phase, though the degradation mechanisms are not changed. This reveals that these degradation reactions are more favorable in the water solvent. The main reaction products are C(6)H(5)OO· radical, a crucial precursor for forming PCDD/Fs and one ring-opening product, which are in good agreement with the experimental observations.